APPENDIX B:
MEETING AGENDA AND TECHNICAL PRESENTATIONS

The meeting agenda material shared with participants is presented in the first section of
this report. The technical presentations provided by the invited experts follow the agenda, in the
order listed.
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MEETING AGENDA

Estimating Greenspace Exposure and Benefits
for Cumulative Risk Assessment Applications

4-5 May 2015

Room AG-30, U.S. Environmental Protection Agency
26 Martin Luther King Drive West, Cincinnati, OH 45220

Meeting Purpose

The role of ecosystem services, including access and exposure to greenspace, may have
beneficial effects on population health. There is some uncertainty as to which mechanisms (e.g.,
social connectedness, psychological well-being from exposure to nature) associations between
greenspace and health outcomes are acting through. Given that greenspace may be a marker of
non-chemical stressors or an exposure modifier, it is a good candidate to examine in a
cumulative risk context, which could help determine its use and effectiveness as an ecosystem
service and potential risk management practice. To this end, EPA’s National Center for
Environmental Assessment in Cincinnati is hosting a technical meeting to evaluate various
measures and roles of greenspace from a cumulative risk assessment (CRA) perspective. The
technical group will review existing greenspace exposure measures and methods used across
different fields of study, with a focus on which measures are useful for different health outcomes
and cumulative risk applications. The meeting discussion and outputs will inform methods for
evaluating environmental health risks and benefits associated with greenspace (GS).

Driving Questions
e How can existing cumulative risk assessment frameworks consider greenspace as it relates to
exposure assessment for human health?
e How is greenspace conceptualized across disciplines?
e What health outcomes are relevant to greenspace prevalence and access?

e Which evidence-based measures of greenspace provide the most applicable, reliable, and
replicable estimates for greenspace exposure in urban settings?

e What are the specific mechanisms for certain health benefits and can these be used to inform
biologic plausibility of reported associations with greenspace?
Key Objective

Identify and qualify approaches and appropriate data sources for measuring greenspace and
evaluating the distribution of health benefits (i.e., across socioeconomic status, sensitive
populations), including risk reductions, from a cumulative risk assessment perspective, with
attention to bias and uncertainty in reporting and measurement.

1. Evaluate key pathways and methods for estimating greenspace exposure.

2. Evaluate key health outcomes and/or benefits and related methods and data sources for
quantifying health outcomes related to greenspace.

3. Determine appropriate applications for greenspace measures, outcomes, and benefits within
existing cumulative risk assessment frameworks.
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Urban tree cover

Parks and recreation

Built environment/neighborhood planning
Regional planning

Ecosystem services

Technical Fields and Focus Areas
Air quality
Physical activity
Socioeconomic disparities (environmental and/or health)
Exposure and risk assessment

Schedule at a Glance

Reproductive health
Respiratory health
Cardiovascular disease
Obesity and diabetes
Psychological health

Sun 3 May

Optional Activities (meet in hotel lobby for each, at 2:45 pm for Greenspace Tour 1)

3:00—3:30 pm  Greenspace Tour 1

‘ 5:00-5:30 pm  Greenspace Tour 2

‘ 6:00—7:00 pm Social hour

7:00 pm  Dinner option

Mon 4 May Greenspace Metrics and Exposure Assessment Tues 5 May Greenspace and Health
9:00-9:15 Welcome and meeting overview 9:00-9:45 Respiratory effects

9:15-9:30 Group process; shared data sets for GS metrics 9:45-10:25 Reproductive effects

9:30-10:20 Exposure assessment approaches 10:25-10:35 | Break

10:20-10:30 | Break 10:35-11:15 | Obesity and physical activity

10:30-11:10 | Tree cover measurements 11:15-12:00 | Cardiovascular disease and mortality
11:10-12:00 | Access to greenness 12:00-1:00 Lunch

12:00—1:00 |Lunch 1:00-1:40 Neurological/neurodevelopmental effects
1:00-1:40 Built environment 1:40-2:40 Psychosocial effects

1:40-2:30 Design and environmental psychology 2:40—-3:20 Attention restoration/cognitive effects
2:30-3:20 Specific populations, exposure considerations 3:20-3:30 Break

3:20—-3:30 Break 3:30—4:10 Economic and community benefits
3:30—4:20 Exposure metrics, links to health 4:10-4:40 Specific populations, health considerations
4:20-5:10 Key points for exposure 4:40-5:00 Refine conceptual diagrams of GS/CRA
5:10-5:30 Wrap-up of Day 1, review of plan for Day 2 5:00-5:30 Key points for health; meeting wrap-up
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Mon 4 May

Greenspace Metrics and Exposure Assessment

What are accepted methods for quantifying exposure to greenspace?

e Considerations of multiple routes of greenspace exposure

How is greenspace conceptualized across disciplines? What is being measured, and what needs to be measured for accurate assessments?

Which evidence-based measures of greenspace provide the most applicable, reliable, and replicable estimates for greenspace exposure in urban settings?

8:30-9:00 Arrival

9:00-9:15 Welcome and meeting overview R. Gernes

9:15-9:30 Group process; shared data sets for greenspace metrics T. Miller

9:30-10:20 Exposure assessment approaches (U.S. and international) L. Jackson M. Nieuwenhuijsen M. A. van den Bosch
10:20—-10:30 Break

10:30-11:10 Tree cover measurements (NDVI, regional-local UTC) G. Donovan P. Hystad

11:10-12:00 Access to greenness R. Mitchell M. Kondo M. A. van den Bosch
12:00—-1:00 Lunch

1:00-1:40 Built environment P. Hystad Y. Michael

1:40-2:30 Design and environmental psychology J. Africa R. Mitchell W. Sullivan
2:30-3:20 Specific populations, exposure considerations R. Mitchell A. Hipp Y. Michael
3:20—3:30 Break

3:30-4:20 Exposure metrics, links to health (attention restoration example) W. Sullivan Y. Michael

4:20-5:10 Key points for exposure T. Miller

5:10-5:30 Wrap-up of Day 1, review plan for Day 2 T. Miller R. Gernes
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Tues 5 May

Greenspace and Health

e How can existing CRA frameworks consider greenspace as it relates to health?

What health outcomes are relevant to greenspace prevalence and access?

Considerations of community and individual level outcomes.

What are the specific mechanisms for certain health benefits, and can these be used to inform biologic plausibility of reported associations with greenspace?

8:30—9:00 Arrival

9:00-9:45 Respiratory effects P. Ryan G. Donovan

9:45-10:25 Reproductive effects P. Hystad G. Donovan Y. Michael
10:25-10:35 Break

10:35-11:15 Obesity and physical activity M. A. van den Bosch A. Hipp

11:15-12:00 Cardiovascular disease and mortality P. Hystad M. Nieuwenhuijsen

12:00-1:00 Lunch

1:00-1:40 Neurological/neurodevelopmental effects M. Nieuwenhuijsen P. Ryan

1:40-2:40 Psychosocial effects M. Kondo M. A. van den Bosch J. Africa
2:40-3:20 Attention restoration/cognition effects A. Hipp L. Jackson

3:20—3:30 Break

3:30-4:10 Economic and community benefits M. Kondo G. Donovan

4:10-4:40 Specific populations, health considerations R. Mitchell P. Ryan

4:40-5:00 Refine conceptual diagrams of greenspace/CRA T. Miller

5:00-5:30 Key points for health; meeting wrap-up T. Miller R. Gernes
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TECHNICAL PRESENTATIONS

Day 1-Mon 4 May

Greenspace Metrics and Exposure Assessment
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Day 1-Exposure assessment approaches (U.S. and international)

EnviroAtlas is ...

An online decision support tool for viewing, analysing, and
downloading geospatial data related to ecosystem services

» Maps, data, tools and information
about the supply, demand,
drivers, and social benefits of
ecosystem services

» Population and climate scenarios

Ecosystem

» Reference data (e.g., boundaries, ; — B Services
land cover, soils, hydrography, " ‘“
impaired water bodies, wetlands,
demographics)

» Analytic and interpretive tools

» Free & open access riversof change

Developed through cooperative effort
among multiple Federal agencies,

Version 1 Released May, 2014 3 7. o
universities, and other organizations

International “Ecosystem Services” Framework

CONSTITUENTS OF WELL-BEING

ECOSYSTEM SERVICES Security
PERSONAL SAFETY
Provisioning SECURE RESOUACE ACCESS
FOOD SECURITY FROM DISASTERS
FRESH WATER
VIOOD AND FIBER
FUEL
Basic material
1 for good life Freedom
ADEQUATE LIVELHOODS of choice
Supporting Regulating SUFFICIENT NUTRITIOUS FOOD and action
(UTRIENT CYCUNG CUMATE REGULATION SHELTER
Z‘(L”’ n":]‘,\(;;cj‘ v FLOOD REGULATION ACCESS TO GOODS 0‘;:?:;3";3"'5%? =
Sy ‘ DISEASE REGULATION
PRIMARY PRODUCTION DISEAS L WHAT AN INDIVIDUAL
WATER PURIFICATION
Health VALUES DOING
AND BEING
STRENGTH
FEELING WELL
EAN AIR
Cultural ACCESS TO CU
AESTHETIC | AND WATER
SPIRITUAL l
EDUCATIONAL
RECREATIONAL Good social relations
SOCIAL COHESION
MUTUAL RESPECT
ABILITY TO HELP OTHERS
LIFE ON EARTH - BIODIVERSITY
Source: Milennium Ecosystem Assessment

V'S COLOR RAOW'S WIDTH
Potential for mediation by  Intensity of linkages between ecosystem
socioeconomic factors services and human well-being

Low — Weak
B Medium C—= Medium
. Hgh [ strong

Related concepts:
“benefits from nature,” “green infrastructure,” “our life-support system,
“positive environmental exposures”

”
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Day 1-Exposure assessment approaches (U.S. and international)

Ecosystem Services & Health:
Unrealized Assets = Unintended Consequences

Approach: Demonstrate Multiple ...and How They Relate to Human
Benefits of Green Infrastructure, Health & Well-Being
* Clean air

A 74

Air and water pollutants removed by
* Clean & plentiful water neighborhood tree cover

A4

Homes and schools near busy
roadways

* Natural hazard mitigation

¢ Climate stabilization
Extreme heat events

A4

* Recreation, culture & aesthetics

Y

Opportunities for physical exercise,
social engagement, outdoor
* Biodiversity conservation experience, and play

* Food, fiber & materials

» Distributions of vulnerable populations

How Does EnviroAtlas Conceptualize Green Space
as Ecosystem Services? (Goods not addressed today)

Buffers for Natural and Anthropogenic Hazards
= Extreme heat mitigation

= Stormwater runoff absorption

= Polluted runoff filtration

= Storm energydissipation

= Air pollutant reduction

Opportunities for Healthful Behaviors
= Engagement with nature
= Social interaction

* Physical activity Ecosystem dis-services are
not currently emphasized
Supporting Functions e Enwiratios
= Carbon sequestration and storage - ge,m
: : - Disease
- SO_'I r?tent'c’_n L. - Physical dangers
= Wildlife habitat provision -. Pollén
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Day 1-Exposure assessment approaches (U.S. and international)

EnviroAtlas is Multi-Scaled
300+ map layers available online

National: Wall-to-wall coverage for
coterminous US; summarized by
~90,000 drainage basins

(12-digit HUCs). 160+ data layers

[= Map Legend
r . =
reation, Culture, and Aesthetics

Percent medium natural areas
0-81 (500-25,000ac)

W 82-672
B 673-%05
W 905-%92

W 992-100 e

Community: High resolution component |
for 50 populated places; summarized by |
US census block group. 100+ data layers |

Pictured: Greater Portland, ME /

&= MapLegend -0
= ind, ME Demographics
Population with income below twice
e US poverty level
o 3-180
© 181-291
@ 292-500
@ so01-1410
Natural Hazard Mitigation - Portiand, ME
Aserage reducton in nightime
ambient temperature (Celsius)
[]00-03
I 03-04
W 04-08
W 0s-07
Wor-1o

http://enviroatlas.epa.gov/
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Day 1-Exposure assessment approaches (U.S. and international)

-l
Clean and Plentiful Water
= Data not shown
|
Percent natural Iand cover in buffer
0-54
I 54-80
I s0-94
W o9
W 99100

S oo
[ s
@ Branch
. Edge
[ Peroration
[ 1stet
(wetness index > 550) B core
- a B e
. 20-104 = ;ﬂ:ﬂnmﬂoﬁﬁm
W 194-439 B LoopinEsge
W #39-100 I Loop in Perforation
D Missing
Community Information to Assist Decision-Making
e.g., health interventions, public infrastructure, social equity
g pisk Bt )| 25 "Asthma exacerbaton avoided due to a4 K-12 5enools wih « 25 percentgreen e
o0 1001 - 2000 ) o "mﬂ"t“.‘:ﬁo.mm“.“m ’ ’ | ’p"",‘"m 5 |
gl ) ISR s,

751« tooo [N 4001 -

[T L

| e

Ve ) & J i Vs A ’ 2% &
. 4 i 7 W

L ¥ b
Opportunities for physical Estimated reductions in adverse Potential to improve school
activity, engagement with nature, respiratory health eventsdue to performance through cognitive
& social interaction ambient air filtration by trees restoration & stress reduction

Pictured: Greater Durham-Chapel Hill, NC
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Day 1-Exposure assessment approaches (U.S. and international)

All Data are Downloadable & Accessible via Web Services
(incl. fact sheets for general users and technical metadata)

1 R - {

Downscaled (30-meter) US Census
population grid

Precise maps of tree cover
along local roads & streams

Heat maps

Indicators of Public Health and Well-Being
Types of EnviroAtlas-Community Metrics

* Green space, tree cover, & impervious surface measures

* Walking distance to park entrances

* Air pollutants removed by tree cover

* Health & economicbenefits of air pollutants removed

* Reduced runoff, water pollution from tree cover

* Temperature reduction, carbon storage by tree cover

* Presence/absence of tree cover along walkable & major roads
* Population living along busy roads

* Residences with limited window views of trees

* Schools & day care centers with limited views of green space

* Intersection density, housing & employment metrics
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Day 1-Exposure assessment approaches (U.S. and international)

EnviroAtlas Communities

Seattl‘e WA (Planned through 2015)

X
Portland, OR Portlapd, ME

3 g penpa W New Bedford, MA
{ Minneapolis/St. Paul, MN
¥ New Haven, CT

Lake City, UT Woodbine, 'A Mitwatkee, Wi Pittsburgh, PA ¥ New York, NY
it Paterson, NJ

Des Moines, IA X
Baltlmore, MD

o4 Denvér, (010) !
St. Louis, MO :
Memphis, TN Durham, NC
x

¢
i Birmingham, AL

 §
. Austin, TX

7 ¢
* 2013 Communities o’ Tam pa FL.
2014 Communities ) ¢ 2

2015 Proposed Communities

Sourox Ear, DightiClcze, GacB, Fabed, USDA, USO8, 45X, Getmerping, Aaropsé, 1%, 07,

<N\ LandScope © N RCS @ % USGS

The Eco-Health Relationship Browser

4 ecosystems: e G
w5 Y e 30+ health outcomes:

* Forests G L
* Urban Ecosystems = ik ~ * Asthma
* Wetlands =~ o e, P « ADHD
* Agro-Ecosystems = s
i Y e * Cancers

6 Ecosystem Services: * Cardiovascular diseases

Health promotional services * Heat stroke

. Aesthet.lcs & Engagement.u{lth Nature * Healing

* Recreation & Physical Activity

Buffering services VAl) * Low birth weight

* Clean Air ™ = * Obesity

* Clean Water . .

sos o e acrd * Social relations
* Heat Hazard Mitigation ugscon
* Water Hazard Mitigation e @ * Stress
& ... many more

Incl. extensive bibliography (n ~ 300) ¢ 5
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Day 1-Exposure assessment approaches (U.S. and international)

Landcover Composition in Residential Buffers

as Indicators of Healthful Exposures
Radius Indicates potential for = Mechanism(s)

50m Window views and Engagement w/ natural features;
peridomestic activities Social interaction

500m Walkable neighborhood Promotion of physical activity;
Engagement w/ natural features;
Social interaction

1-3 km Local green destinations Promotion of physical activity;
Engagement w/ natural features;
Social interaction

Landcover Composition by City Block

50m moving windows  Green views along Promotion of physical activity;
along road centerlines  walkable roads Engagement w/ natural features;
Social interaction

Landcover Composition in Residential Buffers

£

as Indicators of Effect Modification

Radius Indicates potential for = Mechanism(s)

50m Window views and Mitigation of extreme heat, air
peridomestic activities pollution, noise, night light

300m Near-roadway buffers Absorption / dilution of vehicular
pollutants

400 - Walkable neighborhood Mitigation of extreme heat, air
1000m pollution

Landcover Composition by City Block

8.5m width pedestrian zones Shade along walkable Mitigation of extreme
along road edges roads heat
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Day 1-Exposure assessment approaches (U.S. and international)

Community Needs met

Ecosystem Services Deliver “Co-Benefits,”
Facilitate Systems-Level Solutions

” Urban Tree Benefits

URBANA

Evaluating Cumulative Benefits

under Alternate Tree-Planting Scenarios
Use Case by City of Durham, NC

90%
80%

70%

60%
50%
40%
30%
20%
10%

0%

Maximize: Roads ~ Stormwater Optimize A Optimize B Vulnerability =~ Walkability

B

R

x

B

Strategy scenarios
B Roads M Vulnerability = Walkability ™ Stormwater
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Day 1-Exposure assessment approaches (U.S. and international)

The Parma Commitments, WHO 2010

“We aim to provide each child by 2020 with
access to healthy and safe environments and
settings of daily life in which they can walk

and cycle to kindergartens and schools, and

to green spaces in which to play and
undertake physical activity.”

Urban Green Space Indicator

* Define urban green spaces
* Identify GIS-definition

* Specify population distribution data in GIS and specificity
requirements (census or individual data)

* GIS-analysis, software, script
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Day 1-Exposure assessment approaches (U.S. and international)

Urban Atlas

Eure
Comen

Satellite data Mapplng
Navigation data &
Topographic maps
Field observations
Soil sealing

Coordinate system:
LAEA/ETRS8g
(EU standard)

European Environment Agency (EEA):
http://www.eea.europa.eu/data-and-maps/data/urban-atlas

Land use data from Urban Atlas

http://www.eea.europa.eu/data-and-maps/data/urban-atlas

-
il
o
m
o
&
=}
=
o
(3
=
m
wn

“Green Urban Areas”:
Urban Atlas: 1.4.1.
Vector code: 14100
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Day 1-Exposure assessment approaches (U.S. and international)

Definition of urban green in Urban Atlas

Included are:

MinMU 0.25 ha, Minimum width: 10 m

Recreational use such as gardens, zoos, parks, castle parks.

Suburban natural areas that have become and are managed as urban parks.
Forests or green areas extending from the surroundings into urban areas
Urban areas when at least two sides are bordered by green urban areas and
structures, and traces of recreational use are visible.

Not included are:

Private gardens within housing areas —class 1.1;

Cemeteries —class 1.2.1;

Buildings within parks, such as castles or museums —>class 1.2.1;

Patches of natural vegetation or agricultural areas enclosed by built-up areas
without being managed as green urban areas —class 1

Case study Malmo

Sweden’s 3" city (n= 306 074)
Green space unevenly distributed and availability below Swedish average
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Day 1-Exposure assessment approaches (U.S. and international)

Population data
* Local, Malmo municipality

* Individual and aggregated (100x100m grids)

European population data:

Population density disaggregated dataset (EEA). Eurostat (2001) och
CORINE (2000)
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Day 1-Exposure assessment approaches (U.S. and international)

UGSI, 200m, Malmo, Kaunas, Utrecht: various sizes -

80

UGSI = Npco/Nyora X 100

70

60

50
®Malmé

*®

g 40 ® Kaunas
" Utrecht
30

20

10

Maximum size, ha

*<300Mm
*>1ha
*or suffix, e.g. UGSI (200, 2.5)

«full script for use by urban planners and
municipality officers

*policies and guidelines

10
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Day 1-Exposure assessment approaches (U.S. and international)

sves I

* Linear distance vs walking distance
* Optimal size

* Quality, amenities

» Comparability

* Non-EU countries
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Day 1-Exposure assessment approaches (U.S. and international)

O\
\,

Mark J Nieuwenhuijsen PhD

—

—é
Generalitat m _U_ UNIVERSITAT
de Catalunya gaSon [) romreu FABRA

PHENOTYPE

¢ FP7 Theme ENV.2011.1.2.3-2; Positive effects of natural environmentfor human
health and well-being. Grant Agreement 282996

¢ 1stJanuary 2012 —31st December 2015
* ECcontribution: € 3.499.403

* Beneficiaries:
— Fundacié Centre de Recerca en Epidemiologia Ambiental —Spain (C)
— Rijksinstituutvoor Volksgezondheid en Milieu— Netherlands
— Staffordshire University — United Kingdom
— Vytauto Didziojo Universitetas— Lithuania
— Université de Geneve — Switzerland

— Vereniging voor Christelijk Hoger Onderwijs, Wetenschappelijk Onderzoek en
Patientenzorg — Netherlands

— Veiligheids-en Gezondheidsregio Gelderland Midden — Netherlands
— University of California, Berkeley Campus — United States

A
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Day 1-Exposure assessment approaches (U.S. and international)

Open Access Protocol

BM) Open Positive health effects of the natural
outdoor environment in typical

populations in different regions
in Europe (PHENOTYPE): a study
programme protocol

Mark J Nieuwenhuijsen,'?® Hanneke Kruize,* Christopher Gidlow,”

Sandra Andrusaityte,® Josep Maria Anté,'>>7 Xavier Basagana,'>* Marta Cirach, %2
Payam Dadvand, >3 Asta Danileviciute,® David Donaire-Gonzalez,">*

Judith Garcia, "2 Michael Jerrett,® Marc Jones,® Jordi Julvez,">37 Elise van Kempen,
Irene van Kamp,* Jolanda Maas,® Edmund Seto,® Graham Smith,®

Margarita Triguero, "> Wanda Wendel-Vos,* John Wright,'® Joris Zufferey, "

Peter Jan van den Hazel,'? Roderick Lawrence,'" Regina Grazuleviciene®

To cite: Nieuwenhuijsen MJ, ABSTRACT h pr— { thi
Knuize H, Gidiow C, etal Introduction: Growing evidence suggests that close SNeRgths and imsiatioks 0f this sty

Positive health effects of the . . 5
sl adoos it contact with nature brings benefits to human health and = The Positive Health Fffects of the AMatural

4

tpical populations In different well-being, but the proposed mechanisms are still not Outdoor environment in Typical Populations in
regions in Europe well understood and the associations with health remain different regions in Europe (PHENOTYPE) project
(PHENOTYPE): a study uncertain. The Posttive Health Ffects of the Natural is the largest European project on green space
programme protocol. BMJ Outdoor environment in Typical Populations in different and health.
Open 2014;4:6004951. regions in Europe (PHENOTYPE) project investigates the = The PHENOTYPE project examines simultan-
doi:10.1136/bmjopen-2014-  interconnections between natural outdoor environments eously the possible underlying mechanisms
004951 and better human health and well-being. (stress  reduction/restorative function. phvsical
PHENOTYPE
Project Structure

Land use planning
and natural environment

Management (WP5)

Natural environment:
Quantitative and quality characteristics (amount, type)
Different levels of urbanity (WP2)
Epidemiological studies Mechanism assessment . )
T herapeutic studies
(wez) (wpP2) wpa)
e ::nsa! hesithiwell being Stess ,e‘,ﬁu:‘-,;,m f—
Cardiovascular, respiratory and Physical activity Highstress
cancer morbidity and mortality Social interaction Cardiovascular
Birth outcomes Environmental pollutants
Obesity
Inclusive subgroups Inclusive subgroups
Large studies Medium size studies (n=4*1000; S AN
L Implications, including health impact assessment and application(WP5) |
Policy involvement and Dissemination, including stakeholders (WP 6)
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Day 1-Exposure assessment approaches (U.S. and international)

PHENOTYPE — WP2

The characterisation of natural environmentsis reported at three levels:
LEVEL 1 >> Basic Measures: Using Europe-wide, secondary data (e.g., Urban Atlas; NDVI)

LEVEL 2 >> Detailed Measures: Using locally held secondary data (City Council, etc.) for a
more detailed classification of environments

AUDITS >> Environment Quality: Primary data collection using a Streetscape Auditand
Neighbourhood Green Space Tool to report environment quality data.

Classification of Natural Environments
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Day 1-Exposure assessment approaches (U.S. and international)

LEVEL 1 >> Basic Measures (1)

This is the broad distinction between ‘green’ and ‘blue’ environments.

The basic indicators are being produced using routinely available data such as Urban Atlas and LandSat
derived NDVI.

These are designed to be generally representative of the amount of natural environment available within
a neighbourhood and can also be applied in other cities in Europe for comparability.

LEVEL 1 >> Basic Measures (1)

Barcelona NDVI map
Landsat 8 (2013)
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Day 1-Exposure assessment approaches (U.S. and international)

LEVEL 1 >> Basic Measures ()

NDVIEXPOSURES WITHIN CENSUS AREAS IN BARCELONA

Within census area Within census area + 300m buffer

LEVEL 1 >> Basic Measures (1)

100m Mean NDVI
10,000+ 300m Mean NDVI
1 500m Mean NDVI
o o
8,000
§ 38 ¢
8 88 !
. 8
6,000 5
6 | . | ]
* I I -
4,000
g i )
(-}
2,000+
0
1 I Ll Ll
Barcelona Stoke-on-Trent Doetinchem Kaunas

City
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Day 1-Exposure assessment approaches (U.S. and international)

LEVEL 1 >> Basic Measures (Il)

* URBAN ATLAS (green)

LEVEL 1 >> Basic Measures (l1)

* URBAN ATLAS (blue)
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Day 1-Exposure assessment approaches (U.S. and international)

LEVEL 1 >> Basic Measures (lll)

Barcelona Major Green and Blue space (> 0.5ha)
Urban Atlas

AMOUNT OF MAJOR GREEN SPACES

Within census area Within census area + 300m buffer

Major G5 census

o
Mi-5
[Je-10
11-25
26 -50
i s1 - 200

I 201 - 658
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Day 1-Exposure assessment approaches (U.S. and international)

PERCENTAGE OF NATURAL ENVIRONMENT

Within census ares Within census ares + 300m buffer

& Percertage of Nt Erw

o
W0
Cn-
@
mn-
M-
-

LEVEL 2 >> Detailed Measures

The detailed indicators are produced using locally held secondary data (City Council, etc.).

This data represents the best available datafor each study area.

To make the data comparable acommon classification of environments is applied to the local data in each study
area.

This classification is used to assign spaces to subsets of environments thatwill be used to produce the indicators
associated with a particular mechanism.

This is the level required to conduct the mechanism assessment in WP2. However, indicators are not produced for

individual categories but are grouped together to form sub-groups appropriate to the mechanism being
assessed:

*  Stress reduction & restorative — All natural environments are included apart from agricultural land not
associated with urban areas and derelict urban space which is assumed not to be providing a ‘pleasant’
environmentfor people to access or to view.

*  Physical Activity — All natural environments thatcan be accessed and are large enough to support some
level of physical activity. The minimum size required is 0.5 hectares unless the space provides a dedicated
physical activity opportunity such as a playground or sports field.

*  Social Interaction / Cohesion— All natural environments that can be accessed are included. Size is not seen
as important.

*  Exposure to Environmental Hazards — All natural spaces are important. There is insufficient datato attempt
to match spaces to particular types of environmental hazard thatthey mitigate.
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Day 1-Exposure assessment approaches (U.S. and international)

LEVEL 2 >> Detailed Measures

Barcelona Natural Environments map for Level 2

I NaturaljGreen corridor
[ZIRiver | stream jcanal
[ Coastal

L e
Q\ sk \ % 203
g
P > = G N
< b
\$ PN 5/\ < P //QQ 2 N

LEVEL 2 >> Detailed Measures

Barcelona Natural Environments map for Level 2 (II)

[

M Nat Environments
Tipology
[CParks
[JSemi-natural (Urban)

7 !/}
=@

&

3 Country park q
[ Derelict] vacant s
[IFormal recreation

[ Functional
I NaturaljGreen corridor

[7IRiver | stream jcanal ///

[ Coastal //
/ AR
o % ? »
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Day 1-Exposure assessment approaches (U.S. and international)

LEVEL 2 >> Detailed Measures

LEVEL 2 >> Detailed Measures
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Day 1-Exposure assessment approaches (U.S. and international)

LEVEL 2 >> Detailed Measures

LEVEL 2 >> Detailed Measures
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Day 1-Exposure assessment approaches (U.S. and international)

LEVEL 2 >> Detailed Measures

AUDITS >> Environment Quality

In PHENOTYPE, for every selected neighborhood, we have audited:
- the streets/streetscape, and
-natural outdoor spaces in these neighborhood

Nat Env audittool was comprised of 59 items grouped into eight main domains:

Domains Items (summarised) Items
1. Access Entrance points; busy/minor surrounding roads; pedestrian crossings; links areas; 7

walking paths (amount and quality); car parking
2. Recreational Playground equipment; Grass pitches; Courts; Skateboard ramp(s); Other sports or 0

Facilities fitness facilities
3. Amenities Seating/benches; Litter bins; Dog mess bins (or equivalent); Public toilets; Cafe / 10
kiosk; Shelter/shade - man-made; Sh - from trees; B ; Picnic

tables; Drinking fountains

4a. Aesthetics Area on the foreshore of a beach, river or large lake; OTHER water features WITHIN 8
(Natural features) area; % area occupied by the water feature(s), Good view points, vistas, scenic

views; %of area occupied by frees; Primary surface quality; Flower beds / planters /

wild flowers; Other planted trees / shrubs / plants

4b. Aesthetics Water fountain (decorative); Other public art; Historic/attractive buildings/structures; 4

(Non-natural) Public attractions (e.g., zoo, other)

5. Incivilities General litter; Evidence of alcohol use' Evidence of drug taking; Graffiti; Broken glass; 9
Vandalism; Noise (e.g., fraffic, industry); Unpleasant smells

6. Safety (social) Lighting within area; Visibility of surrounding roads (from centre of area); 3

Visibility of surrounding houses (from centre of area)

7. Useage Sport; games; ing ing; Children's play: Conservation/biodiversity; "
(suitability for...) ~ Enjoying p qualities; . Relaxing/unwinding:
Cycling; Water sport; Fishing

TOTAL 59
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Day 1-Exposure assessment approaches (U.S. and international)

AUDITS >> Environment Quality

Distribution of Natural Environment tipology audited by city

Typology™ City Total
Barcelona | Doetinchem | Stoke-on- | Kaunas |
Trent
Park 37 83 56 4 160
14 15 10 12 51
Natural/semi-natural
8 4 6 1 19
Amenity/public open space
0 0 10 0 10
Natural/green corridor
0 0 2 0 2
Lake, reservoir, pond, pool
0 2 6 0 8
River, stream, canal
Total 59 84 20 17 250
AUDITS >> Environment Quality
Bar graph showing the relative contribution of Mechanism scoresto each Typology
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Day 1-Exposure assessment approaches (U.S. and international)

AUDITS >> Environment Quality

Next steps:

Derive final scores for all audited spaces and
*Calculate neighbourhood-level aggregate scores

Link individual space scores to relevantsurvey items about specific spaces
visited

Initial results WP3
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Day 1-Exposure assessment approaches (U.S. and international)

PRI Birth outcomes
Articles Population and outcome | NDVI Access (Distance) Use
Dadvand et al |2393 500 m IQR nd nd
2012 4 Spanish birth cohorts
Birth weight 44.2 (20.2-68.2)*
Gestational age 0.0 (-0.9, 0.9)
Dadvand et al | 8246 births Barcelona 100 m in low SES: 500 m in low SES: nd
2012 Birth weight g 436.3 (43.1, 829.5)* 189.8(23.9, 355.7)*
Gestational age d. -19.8 (-67.6, 28.1) -15.8 (-36.3, 4.8)
-0.3(-1.9, 1.4) -0.4 (-1.1, 0.3)
Dadvand et al | 10780 births 250 m IQR 300m nd
2014 Bradford in white British 4.8(-12.5,22.1)
Birth weight g 26.2 (3.1- 49.3)*
Pakistani
6.5 (-16.4- 29.5)
Grazuleviciene | 3292 births 100 m 1000 m park nd
et al 2015 Kaunas
Birth weight, g 13.2 (-3.7-30.2) -6.43 (-45.2-32.4)
Gestational age d. -0.2 (-0.77-0.35)* -0.21 (-0.39—0.04)
30
- Children health
Articles Population and outcome NDVI Access (Distance) Use
Dadvand 3178 9-12 yrs Sabadell 100 m IQR Parks 300m Nd
etal 2014 Sedentary behaviour 0.85 (0.77, .93)** 0.91 (0.76, 1.09)
Obesity 0.83 (0.75, .93)** 0.90 (0.74, 1.09)
Asthma 1.00 (0.82, 1.21) 1.60 (1.09, 2.36)**

Forest

0.61 (0.45, 0.83)**
0.75 (0.54, 1.03)*
1.02 (0.56, 1.87)

Amoly et al 2014

2,111 7-10 years NDVI 100m Distance 300 m Playing time
Barcelona Green/Blue spaces
Total difficulties -3.6 (~6.6-0.6)** -1.3 (-8.2-6.2) -4.8 (-8.6 —.9)**
/-3.9 (-7.2, -0.4)**
Emotional symptoms -1.4 (-5.9-3.2) 1.9 (-8.7-13.8) -8.2 (-13.9 -2.2)**
/-3.9 (9.1, 1.6)
Peer relationship problems -2.4 (-8.7-4.3) -5.1(-19.1-1.3) -15.4 (—-22.7-.4)**

/-16.8 (-23.4-9.7)**

Hyperactivity -6.0 (-11.3- -0.2)** 1.8 (-11.6-17.3) -1.6 (-9.0-6.4)
/-0.1 (-6.7-6.9)

Balseviciene et al | 1468 4- 6 years Kaunas 300m (beta coefficient) in Parks (beta coefficient) in | nd
2014 (Low SES 296) SDQ high SES low SES

Total Difficulties 0.069*

Peer problems 0.023*

Conditional problems 0.901* 0.026*

Hyperactivity 0.026*

Prosocial behavior -1.104* -0.029
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Day 1-Exposure assessment approaches (U.S. and international)

PHEN@TYPE

Adults mental health
Articles Population and | NDVI Access (Distance) |Use
outcome
Reklaitiene |6944 45-72 yrs | Nd >300 m parks Use <4 h/week
et al 2014 Kaunas
Depressive 1.04 (0.91-1.19) 1.17 (1.01-1.37)
symptoms
Triguero- 8793 adults 300 m 300 m nd
Mas et al Catalonia
2015 Perceived 0.79 (0.71, 0.88)* |0.86 (0.76, 0.98)*
depression
General health |[0.80 (0.71, 0.91)* |0.87 (0.72, 1.05)
gt B
Cardiovascular health
Articles Population and outcome |NDVI | Access (Distance) | Use
Grazuleviciene |3416 women nd >1000 m park nd
etal 2014 Kaunas, blood pressure
mmHg
High normal <139/89 1.74 (1.14-2.66)*
Hypertension >140 or > 90 1.18 (0.79-1.77)
Tamosiunas et | 5112 45-72 yrs nd Distance 3™ tertile | Total sample
al 2014
Kaunas
Cardiovascular morbidity Total CVD Non- fatal CVD
and mortality 1.36 (1.03-1.80)* [1.66 (1.01-2.73)*
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Day 1-Exposure assessment approaches (U.S. and international)

GREEN SPACE MANAGEMENT

Indicators

-Quantitative

-Qualitative

1. Ownership

INDICATORS

Blue and
Green Spaces

—

Ownership

mm) | Health Effects

Distinction public vs. private (hinterland, region, city, neighbourhood)
+ Communal/collective/ shared vs. private or public

PHEN®TYPE

Healih fom culelde In

www.phenotype.eu

B1-37

v

GALITE FRATERNITE
Squarc PLANCHON
VILLE de MONTPELLIER




Day 1-Exposure assessment approaches (U.S. and international)

2. Size/shape

Blue and :
Green Spaces — Size/ Shape ==

+ Classification of parks by size and shape
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« — ®) ) r—\ €
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- JLSI =203 Perimeter ~ 608123 e \ -g
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PHEN@TYPE W phenotype.eu i |

HeoPh o ouisks n

3. Biological characteristics

swai | Biological | [reaterecs

Green Spaces o
Characteristics

+ Land cover, biodiversity, presence of water, vegetation structure and
type

PHEN@TYPE www.phenotype.eu
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Day 1-Exposure assessment approaches (U.S. and international)

4. Functional uses

Blue and

Green Spaces w—, FunCtional USGS -

+ Ecosystem services, human-made facilities, aesthetic and design,
human uses (leisure, restoration, social contact, physical activity)

0MUID W IRA/OWINT'd O

PHEN@TYPE www.phenotype.eu

HeoRh from ouside in

5. Localisation

Cren Shaces | ™= | Localisation | mep

+ Distance to blue and green spaces, quietness/ proximity of
nuisances, accessibility, connection with other blue and green
spaces

GOALS FOR 2015

=+ 90%X OF COPEMHAGENERS MUST BE
ABLFTO WAIKTO A PARK, A EFACH
OR A SCA SWIMMING-POOL IN
UNDER 15 MINUTES.

= COPFNHAGFNFRS WL L VISIT THF
CITY'S PARKS, NAT URAL AREAS, SEA
SWIMMING-POOL S AND BFACHFS
IWICL A5 OF IEN AS T1HILY DO
TODAY.

@Eco-metropole, our vision for Copenhagen 2015

PHEN@TYPE www.phenotype.eu
Heulth

from oubsidk: In
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Day 1-Exposure assessment approaches (U.S. and international)

6. Management

e o | ™| Management

Green Spaces

* Maintenance (cleanliness, horticultural and landscape
management), sense of security, time of opening/closing, entrance
fees, codes of conduct (rules)

£
: :
3 5

~ S
2
3

PHEN@TYPE www.phenotype.eu _W; -
Heolh form quiskie n -
7. Community identity

e A ces | ™= | COMMUNity | mmp [Health Eftects |

Green Spaces E
Identity

+ Identity, history, culture, presence of local people/ethnic communities,
artistic, educational, sporting and tourist interests

[] D [’@ {1 Arctic Monkeys

Park life!
Boating,
music, art,
dancing and
dining in
London's
green spaces.
Time Out
London July
2013

© Tridune de Gendve

PHEN@TYPE www.phenotype_eu
Frotbam a st b
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Day 1-Exposure assessment approaches (U.S. and international)

8. Climate/Weather

sueand | _ | Climate/ Weather *_.

Green Spaces

+ Climate, weather conditions, seasonal change

SUOWWOD BIPOWNIMES

PHEN@TYPE www.phenotype.eu
Heath

o oulside n
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Day 1-Tree cover measurements (NDVI, regional-local U